SHUTTLE CRITICAL ITEMS LIST - ORBITER ' h

SUBSYSTEM :LANDING/DECELERATION-PYRD FMEA HD P2=1A-035-2 REV:12/02/87

ASSEMBLY :MAIN LANDING GEAR CRIT, FUNC: 1
B/N RI :5XD26100102=301" : ' CRIT. HOW: 1
P/H VENDCOR: VEHICLE 102 103  1ea
QUANTITY :32 EFFECTIVITY: X p ¥

:ONE PER LANDING GEAR PHASE(S): PL 1O X 00 ¥ 0O X LS

. REDUNDANCY SCREEN: A-

FREPARTD BY: APPROVED BY: t&f4fgs APPROVE
DES R. B. YEE ,

REL M) B. MOsSKOWTTZ

QE E. M, GUTIERREZ

ITEM:

PYRO-PRESSURE CARTRIDGE, UPLOCE THRUSTER, MAIN LAMNDING GEAR

FONCTICON:
SINGLS CARTRIDGE/DUAL INITIATOR DELIVERS A PRESSIURE OUTPUT TO ACTIVATE
THE MALN LANDING GEZAR PYRO UPLOCK RFELEASE THRUSTER AS AN EMERGENCY BACKTT
TO THE PRIMARY HYDRAULIC SYSTEM. PYRO UPLOCK FUNCTIONS AUTOMATICALLY 1

SECOND AFTER GEAR DOWN COMMAND IF PROXIMITY SWITSHE DOES NGT SELUSE
MOCVEMENT.

FAILURE MODE:
INADYERTENT QPERATION

CAUOSE{S} =

EXCESSIVE TEMPERATURE, ERRONEQUS SIGHAL TC NASA STANDARD INITIATOR (5T,
SHOCK/VIBRATION

EFFECT(5) OQN:
{A) SUBSYSTEM (B) INTERFACES ([CIMIESION (D) CREW/VEHICLE e

(A)" MAIN LANDING GEAR EXTENDED FREMATURELY.
(B,C,D) LUSS OF CREW/VEHICLE DURING RE=-ENTRY.

DISPOSITION & RATTONALE:
(A)DESIGN (B)TEST (C}INSPECTION (D)FAILURE HISTORY (E)OPERATIONAT USE

(A) DESIGH
PRESSURE CARTRIDGE PIRING CIRCUITRY CONSISTS OF TWLSTED SHTELDED PATRS
FOR ELECTROMAGNETIC INTERFERENCE (EMI} AND RADIO FREODUENCY INTERFEIRENCE
(REL) PROTECTION. KSI MEETS EMI COMPATIBEILITY PER MCS99-0002 AND RFI BTE
AFETRM 127-1. PYRO INITIATOR CONTROLLER {(PIC} IS TWO PAILURE TOLERANT
TOR EROTECTION AGAINST AN ERRONEOUS OUTPUT., EXPLOSIVE MIX IS5 BENOI AND
RCLO4 FOR HIGH TEMPERATURE PROTECTION (APPROXIMATELY 500 DIl F).
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SULSYSTEM :LANDING/DECELERATION=FYRO FMEA NO P2-1A=025 =2 REV:12/0z/87 .

{E} TEST
QUALIFICATION TESTS: SHOCK, RANDOM VIBRATION, THERMAL CYCLING FROM
=80 DEG F TO +350 DEG .F, EIGH TEMPERATURE FIRINGS AT +350 BEG F, AUTC-
IGNITION TEST VERIFIFD MQ=FIRE WHEN EIXPOSED TG +425 DEG F FOR 1 HOUR
[MAXIMET EXPECTED FLIGHT TEMFERATURE IS +3i50 DEZ F)]. HETI HALE BEEW
QUALIFIED TO A NO-FIRE CONDITION WHEN SUBJECTED TO 1 WATT/1 AMP FOR S
MINUTES. REP. CERTIFICATION REQUIREMENTS (CR) 26-325-0019-00C1; NST-:
808 INC. TRE063, HSTC TR2-123.

DESIGN VERIFICATION TESTS: NSI AND WIRING WAS TESTED FGR CLOSZ PROXTIMIT:
RFT SUSQEPTIBILITY -FRIOR TO APOLLC=-SOYUZ TEST PROJECT (ASTD) . JSC REFOR-
#EMC-R-PH-002, 2/74.

ACCEPTANCE TESTS: 100% INTERNAL PRQOF PRESSURE TENSILE TEST (3 CoUPDNS
FROM SAME HEAT TREAT), EXAMINATION OF PRODUCT (WEIGHT, WORKMANSHIE,
FINISH, DIMENSIONS, CONSTRUCTION, CERTIFIED MATERIALS AND PROCESSES).
BRIDGEWIRE RESISTANCE AND 50 VOLT INSULATION RESISTANCE TEST FCR NST,
NEUTRON AND X-RAY ({FRESENCE OF EXPLOSIVE MIX, NO FOREIGN MATERTAL, AND
FROFER ASSEMELY), LEAKAGE (0.000001 CC/SEC HELIUM), ANDC WEIGHT

{PYRQ CHARZE AND ALL OTHER CARTRIDGE PARTS WEIGHED PRE= AWD POST-
ASSEMELY; TOTALS MUST BE WITHIN SPECITIED TOLERANCE). CR-~26=335-001G-
aool, ATP 1001-301, SKED26100102.

CMRSD: GROOND TURNAROUND THNCLUDES PYRC INITIATOR COMNTROLLER (2IC)
RESISTANCE TEST (PCST-HCOKUR) (VS5AMO.110), PIC GO/NO=GD RESISTENOT TEST
(PRE-HCOKUP} (V55AAQ.020 AND V35AAC.030), FPOWER-OFT STRAY VOLTACE CHECY
(VISAMC.010} , POWIR-ON STRAY VOLTAGE CHECK (VSS5AAQ.040}, NST ELECTRTICAL
VERIFICATION (V5SANC.010), AND PYRC FIRING TEST (LANDING GEAR
(VSS5ADOD.000) .

{€C) INSPECTION

RECEIVING INSFECTION e
RAW MATERIAL IS VERIFIED BY RECEIVING INSPECTION TO ASSURE S2ECIFIC
SHUTTLE REQUIREMENTS ARE SATISFIED.

CONTAMINATION CONTROL
CONTAMINATION CONTROL AND CORROSION FPROTECTION PROCESSES VERIFTED BY
INSPECTION.

ASSEMBLY/INSTALLATION

FARTS ARE X-RAYED AND N-RAYED IO VERIFY CORRECT ASSEMBLY AND PRESENCE oF
ALL DETAIL PARTS AND EXPLOSIVES. VISUAL INSPECTION, IDENTIFICATION
FERFORMED, AND PARTS FROTECTION VERIFIED BY INSDECTION.

NONDESTRUCTIVE EVALUATION
XA-RAYZS AND N=RAYS ARE REVIEWED BY VENDOR, DCAS, NASA QUALITY, AND
ENGINEERING. '
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SUBSYSTEM :LANDING/DECELZRATICN-DYRO FMEA NO P2~13-035 =3 REVI12/02/87

CRITICAL PROCESSES ]
SELECTED MANUFACTURING/ASSEMBLY S5TEPS ARE I[DENTIFTED BY NASA QUALITY
ASSURANCE AND VERIFIZID BY GOVERNMENT INSPECTION AS MANDATGRY INSPECTICHN
POINTS (MIPS). ALL MANUFACTURING PRACESSES, SUCH AS WELDING, DLATING,
HEAT TREATING, PASSIVATION, AND ANODIZING ARE VERIFIED BY TNSPECTICN.
HANDLING/FACFAGING B

STORAGE ENVIRONMENT VERIFIED BY INSPECTICH.

{D} FAIITRE HISTORY

NO FAILYRE HISTORY-OF PREMATURE FIRINGS INCLODING SATURN AND ATOLLO.

(E) OFERATTIONAL USE

HOHE.



